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BACK  SCATTER 

MULTI-PATH  TERRAIN  SURFACE 

BI~STAT1C  SCATTER 

RADIO  PROPAGATION 

CLUTTER 

ROUGH  SURFACE  SCATTERING 

COHERENT  SCATTER 

SEA  SURFACE 

L0N6|I^>RICE 

SURFACE  TRUTH 

The  Longley-Rlce  aaml-emplrlcal  propagation  model  le  compared  with 

theoretical  nodele  for  coherent  eentter  of  micYpwavee  from  moderately  rough 
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microwaves  for  a  Hne-of-sight,  multipath  mode  of  propagation  In  the 
specular  direction  Is  given  by  the  Longley-RIce  prediction  model  as 


<P> 

where 

<P> 

gl/2 

X 

% 


exp  (-g^^^/2)  (1) 

expectation  of  the  surface  roughness  field 
amplitude  reflection  coefficient 

surface  roughness  Rayleigh  parameter 

(2»r/X)  (2s1n0^)<r|^ 

wavelength  of  Incident  radiation 

grazing  angle  of  incidence  on  mean  surface 
level,  (NSL) 

stander^d  deviation  of  the  surface  height 
random  variable  H  with  respect  to  the  MSL. 


This  model  differs  from  theoretical  models  which  assume  par¬ 
ticular  probability  density  functions  for  the  height  random  variable. 
In  particular,  this  model  differs  from  theoretical  models  which 
assime  that  the  height  rahdow  variable  Is  exponehtlally  d18tr1buted^ 
normally  distributed^*^,  or  pseudo-exponentlally  distributed^  The 
amplitude  reflection  coefficient <p>  for  these  theoretical  models 
are  given  by^ 
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<p> 


exp  (-g/2) 

noitMlly  distributed 

(2a) 

9  -3/4 

(1  ♦! ,) 

psaudo-expdnehti a 1 ly  d 1 s tr 1 bu ted 

(2b) 

(1  ♦  f  )-' 

exponentially  distributed 

(2c) 
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^q.  (1)  is  a  s«n1>«np1rica1  formula  which  has  no  thaoratical  basis 

6,7 

but  which  was  employed  by  Longlay>R1ce  to  fit  empirical  data  .  The  semi- 
empirical  modal  of  Longlay-RIce  and  the  theoretical  models  of  Eq.  (2) 
are  compared  with  empirical  data  In  Ftgs.  1-3  for  microwave  scatter  from 
the  ocean,  microwave  scatter  from  terrain  and  sea  surfaces,  and  acoustical 
scatter  from  an  artificial  surface  submerged  In  a  water  tank,  respectively. 
It  will  be  noted  that  the  exponentially  distributed  model  and  the  seml- 
emplrlcal  model  give  good  agreement  with  data  for  both  moderately  rough 
and  smooth  surfaces.  However,  the  semi -empirical  model  does  not  have 
zero  slope  at  g^^^  <■  0  at  does  the  theoretical  models  and  as  does  most 
of  the  empirical  data. 

In  conclusion,  the  Longley-RIce  seml-empiricel  model  does  not 
appear  to  offer  any  better  fit  to  the  empirical  data  then  does  the 
exponentially  distributed  model.  The  experiential ly  distributed  model 
hat  the  distinct  advantages  of  having  a  theoretical  basis  and  of  offering 
an  Interesting  physical  Interpretation  of  the  stochastic  process  asso¬ 
ciated  with  the  surface  profile.^ 
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